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Cutting tool for parting and grooving with coolant 
supply means . 

Field of the invention 

5 The present invention is related to a cutting tool for parting and grooving operations 
of the kind comprising a coupling part, which is intended for mounting the cutting 
tool in a machine tool, and a tool head detachably connected to the coupling part, the 
tool head comprising a basic holder part and, joined to the basic holder part, a blade 
part, in the front portion of which an insert pocket is formed, in which a cutting insert 
10 is fastenable, the cutting tool also comprising means for supplying cooling agent to 
the cutting insert. 

Background of the invention and prior art 

15 For tools of the above-mentioned kind, during the machining operation there is 
supplied, for various reasons, some form of cooling agent to the cutting insert(s) in 
engagement with the workpiece. The cooling agent may whenever applicable consist 
of cooling liquid, cooling gas, or a liquid/gas mixture. For instance, in some cases 
cooling liquid is supplied in order to cool the cutting inserts as well as the workpiece 

20 and in other cases air together with misty oil are supplied in order to achieve 
lubrication and certain cooling. Fundamental for the cooling agent, which may also 
have lubricating properties, as already mentioned, is the object of giving the machined 
surfaces of the workpiece optimal characteristics, to cool the cutting inserts and the 
workpiece, and to obstruct adherence of the machined material to the tool. Another 

25 object of the cooling agent is to remove the chips being removed from the workpiece 
by the tool. 

In cutting tools of the kind mentioned, it is known to arrange nozzles, for spraying 
cooling agent towards cutting inserts included in the tool, in such a way that the 
30 cooling liquid is sprayed onto the cutting insert from the side and from above, i.e. 
obliquely from above. Thus, the nozzles are usually arranged on the coupling part of 
the tool. In grooving operations and parting operations, when a very narrow cutting 
edge penetrates deeply into the workpiece, such known cutting tools often achieve an 
unsatisfactory supply of cooling agent to the cutting insert. In some cases this is due 
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to the workpiece getting in the way of the jet of cooling agent from the nozzle towards 
the cutting insert. For obviating this problem it has also been tried, in other known 
cutting tools, to arrange the nozzles on the tool, so that the cooling agent is sprayed 
onto the cutting insert from above, but also substantially straight from behind. A 
5 drawback of this solution is that the cooling agent, before hitting the cutting insert, 
hits the chips being removed by the cutting insert, so that a major part of the cooling 
agent jet is deflected and, thus, an unsatisfactory supply of cooling agent to the cutting 
insert is achieved. 

10 Summary of the invention 

Thus, the basic object of this invention is to provide a cutting tool of the above- 
mentioned kind, which, in relation to prior known cutting tools of the kind in 
question, has improved characteristics as regards supply of cooling agent to the 
1 5 cutting insert included in the tool. 

According to the invention this object is achieved by means of the features mentioned 
in the characterizing part of claim 1. Advantageous embodiments of the tool 
according to the invention are further defined in the dependent claims 2-9. 

20 

In another aspect, the invention is related to a tool head for a cutting tool for parting 
and grooving operations, which is detachably connectable to a coupling part of the 
cutting tool and which has a blade part, in the front portion of which an insert pocket 
is formed, in which a cutting insert is fastenable. The features of this tool head appear 
25 from claim 10. 

Brief description of the drawings 

Below follows a detailed description of embodiments of the present invention cited as 
30 examples with reference to the appended drawings, wherein 

Fig. 1 is a perspective view of a cutting tool for parting and grooving operations 
according to a first preferred embodiment of the invention, which include a 
coupling part and a tool head detachably connected to each other, 
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Fig. 2 is a perspective exploded view showing the tool head separated from the 
coupling part, 

5 Fig. 3 is a side view of the tool head illustrated in Fig. 1 and Fig. 2, 
Fig. 4 is an end view of the tool head according to Fig. 1-3, 
Fig. 5 is a section view according to V-V in Fig. 3 5 and 



10 



15 



Fig. 6 is a perspective view of a tube member, included the cutting tool, for 
supplying cooling agent to a cutting insert fastened in the cutting tool. 

Detailed description of preferred embodiments of the invention 



Fig. 1 and 2 illustrate a tool for cutting or chip removing metal machining, more 
exactly a cutting tool for turning operations in form of parting operations and 
grooving operations. The cutting tool comprises a coupling part 1, which is 
detachably connected or interconnectable to a tool head 2. In the shown embodiment 

20 the parts 1,2 are connectable with each other via serration surfaces 3, 4. Thus, the 
coupling part 1 has a first serration surface 3 and the tool head 2 has a second 
serration surface 4. When these surfaces 3, 4 are brought into engagement with each 
other, they are part of an interface, designated 5, between the parts 1 and 2. The 
cutting tool is intended to, with the coupling part 1 thereof, be mounted in a machine 

25 tool (not shown), for instance a multi operation lathe. For this purpose, the coupling 
part is provided with a rear coupling piece 6, which is joined to a larger front body 6. 

The tool head 2 is formed in one piece with a relatively thick basic holder part 8 and a 
thinner blade part 9 joined thereto. Preferably, the basic holder part 8 has a 
30 considerably larger width than the blade part 9. For instance, the basic holder part 
may be at least four times (4 times) wider than the blade part. Expressed in absolute 
numbers, the blade part may have a width of 3 mm and the basic holder part may be 
13 mm wide. This is of course only to be considered as an illustrative example. 
Accordingly, many different dimensions of the tool head are applied in practice, 
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suitably, but not necessarily, while maintaining the preferred mutual width relation. In 
the front portion of the blade part 9, there is arranged an insert pocket 10 in form of a 
clamping slot, in which a usually thin, replaceable cutting insert 1 1 is fastenable. 

5 Reference is now made also to Fig. 3-5, which in more detail illustrate the nature of 
the tool head 2. The insert pocket 10 is formed in the blade part 9 between a lower 
support part 12, carrying the insert 11, and an upper clamping portion 13 formed 
integrally in one piece with the support part. The insert 1 1 is intended to, with the rear 
end surface 11a thereof, abut against a stop shoulder 14, which restricts the axial 

10 inward displacement of the insert. The stop shoulder 14 is formed protruding on the 
lower support part 12 of the blade part 9 protruding from the basic holder part 8. The 
insert pocket 10 transforms backwards into a slot extension 15, extending in the 
longitudinal direction of the blade part 9, which slot extension has a considerably 
lower slot height than the insert pocket 10. As most clearly apparent from Fig. 2 and 

15 Fig. 4, the slot extension extends right through the entire basic holder part 8. The 
ending of the slot extension 15 consists of a substantially cylindrical recess, 
designated 16, in the basic holder part 8 of the tool head 2. The recess 16, in form of a 
through hole in the shown example, is arranged transversely, preferably 
perpendicularly, to the longitudinal extension of the blade part 9. Furthermore, the 

20 lower surface lib of the insert is, preferably, oriented in a direction perpendicular to 
the rear part 1 la of the insert and with said lower surface lib parallel to the intended 
direction of feed. The mid part of the upper surface and lower surface 1 lb of the insert 
have, preferably, been provided with concave V-shaped wedge grooves in the manner 
shown and described in the Swedish patent application 9703434-2. 

25 

The basic holder part 8 is formed with a transverse slot 19 separate from the insert 
pocket 10, which slot extends right through the entire basic holder part 8. The slot 19 
extends radially inwards to a position at a distance from the recess 16, so that a hinge 
20 is formed therebetween. Suitably, the slot 19 has a longitudinal extension in a 
30 direction forming an angle of 35-90° in relation to the longitudinal extension of the 
insert pocket, for obtaining an optimal moment arm in relation to the hinge 20. 
Furthermore, in the basic holder part there is arranged a cylindrical hole 1 7, which is 
oriented perpendicularly to the longitudinal extension of the insert pocket 10, i.e. the 
hole runs in the vertical direction of the basic holder part. In the hole 17, which runs 
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through the two parts of the basic holder part separated by the slot 15, i.e. the lower 
and the upper part, a tightening screw 1 8 is intended to be received. The lower part of 
the hole 17, i.e. the part of the hole located below the slot 15, is provided with an 
internal thread, which the threaded lower part of the tightening screw is intended to 
5 engage. Upon tightening of the tightening screw 18 received in the cavity 17 in the 
basic holder part 8, such a deflection downwards of the upper portion of the basic 
holder part about the hinge 20 is achieved, that the upper clamping portion 1 3 of the 
blade part 9 gets into clamping surface contact with the upper side of the insert 1 1, so 
that the insert 1 1 is clamped in the insert pocket 10. 

10 

The basic holder part 8 is provided with a plurality of cylindrical holes 21a, 21b, 21c 
being separate from each other, which extend in a transverse direction, in a direction 
parallel with the centre axis CL of the basic holder part, the centre axis thus being 
oriented perpendicularly to the longitudinal extension of the blade part 9. When 

15 interconnecting the tool head 2 and the coupling part 1, the parts 1,2 are secured to 
each other by three tightening screws 22a, 22b, 22c received in the holes 21a, 21b, 
21c in the tool head 2 engaging corresponding holes 23a, 23b, 23c in the coupling part 
1, while the serration surfaces 3, 4 engaging each other. The three tightening screws 
22a, 22b, 22c together with the serration interface 5 serve the purpose of preventing 

20 rotation of the parts 1 , 2 in relation to each other. 

i 

Characterizing for the present invention is that, in a recess transverse to the 
longitudinal extension of the blade part 9, the recess 16 in the illustrated example, 
there is arranged a tube member 24, which is separately illustrated in Fig. 6, for 

25 spraying cooling agent towards the insert 11. Cooling agent is fed from a source, 
usually located at the machine tool (not shown), in which the coupling piece 6 is 
mounted, further through channels in the interior of the coupling part 1 on to the tube 
member 24. The tube member 24 has an inlet 25 for connection to a cooling agent 
source. In the embodiment shown, the tube member 24 is non-detachably mounted, 

30 for instance glued, in the recess 16. Furthermore, the tube member is adapted to, with 
a part of the total longitudinal extension thereof, be received in the recess 16 of the 
tool head. Accordingly, the other part of the tube member protrudes from the recess 
16 on the side of the tool head 2 of the basic holder part 8 being provided with a 
serration surface 4. When interconnecting the tool head 2 and the coupling part 1, the 
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tube member is adapted to be received by a cylindrical recess 27 in the coupling part. 
Thus, the tool head 2 may easily be fitted together with the coupling part, without the 
tightening screws 22a, 22b, 22c being inserted in their corresponding holes 21a, 21b, 
21c, the protruding part of the tube member 24 constituting a guiding element, which 
5 is fitted into the recess 27 in the coupling part. Consequently, when interconnecting 
the parts 1, 2 the inlet 25 of the tube member is simultaneously connected to the 
channels, in the interior of the coupling part 1, feeding cooling agent from the cooling 
agent source. 

10 Furthermore, the tube member 24 has an outlet 26 for leading the cooling agent in a 
direction towards the cutting insert 11. The outlet 26 is formed for directing, with 
good precision, the cooling agent towards the insert 11 and, in the shown 
embodiment, consists of a cylindrical opening in the envelope surface of the tube 
member, the opening being situated in the vicinity of the end 28 being situated 

15 opposite of the inlet 25 provided end of the tube member 24. The diameter of the 
outlet is considerably smaller than the diameter of the inlet. Furthermore, the end 28 
of the tube member is closed by an end surface. Accordingly, no cooling agent can 
pass out through the end 28, but only through the outlet 26. As best appears from Fig. 
4, the outlet 26 is arranged on substantially the same level vertically as the insert 1 1 in 

20 the insert pocket 10. The cooling agent may easily flow further from the outlet 26 of 
the tube member through the leading channel constituted by the slot extension 15 to 
the insert 1 1 . Hereby, an utterly precise supply of cooling agent to the insert 1 1 during 
machining is achieved. Thus, the cooling agent is supplied to the insert 11 right from 
the behind and on the same height as the insert, which obviates the problem of the 

25 chips, being removed by the insert, deflecting the jet of cooling agent. Furthermore, 
the cooling agent thus reaches the insert, without the workpiece getting in the way of 
the jet of cooling agent from the outlet/nozzle 26. A good supply of cooling agent to 
the insert is achieved in this way, independent of how deep the grooving depth is, i.e. 
how deep the groove produced by the insert in the workpiece is. 

30 

Another advantage achieved with the cutting tool according to the invention is that the 
tube member, when mounted in the tool head, stiffens the tool head 2. This is a 
particular advantage in that case when, as illustrated in Fig. 1-5, the tool head 2 for 
fastening the insert 1 1 in the insert pocket 10 is provided with a tightening screw 18, a 
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slot extension 15, a slot 19 and a hinge 20. Upon tightening of the tightening screw 
18, the tool head 2 tends to rotate somewhat, which may cause a tilting of the insert in 
the insert pocket due to a certain displacement of the upper clamping portion 13 of the 
blade part 9 in the transverse direction of the tool head, i.e. in the direction of the 
5 centre axis CL. This rotation tendency, upon tightening of the tightening screw 18, is 
decreased or completely eliminated by the tube member 24 inserted into the recess 16. 
Preferably, the tube member 24 has substantially cylindrical basic shape. As best 
appears from Fig. 6, the tube member further has two sections 29, 30 in the 
longitudinal direction having different diameters. The section 29, in which the inlet 25 

10 is arranged and which is adapted to be received both in the recess 16 of the tool head 
2 and in the recess 27 of the coupling part 1, has a larger diameter than the section 30, 
which is provided with the outlet 26. The outer diameter of the section 29 
substantially corresponds to the inner diameter of the recess 16 and the inner diameter 
of the recess 27. Thus, a certain play is present between the section 30 of the tube 

15 member and the recess 16. By suitable choice of length of the section 29, the 
stiffening of the basic holder part of the tool head, for counter-acting rotation thereof, 
as a consequence of tightening of the tightening screw 1 8, may be controlled. 

The invention is of course not in any way limited to the embodiments described 
20 above, but many possibilities of modifications thereof would be obvious for a person 
with ordinary skill in the art, without departing from the invention, such as this is 
defined in the appended claims. 

In the embodiments described above, the tool head 2 is provided with a tightening 
25 screw 1 8, a slot extension 1 5, a slot 19 and a hinge 20 for fastening the insert 1 1 in the 
insert pocket 10. However, within the scope of the present invention, many different 
designs of the tool head are conceivable, for instance where such tightening screw, 
slot extension, slot and hinge are omitted. For instance, in such cases the cutting insert 
may be retained in the insert pocket by the insert pocket having somewhat smaller 
30 dimensions vertically than the insert before the insert is inserted, so that the insert 
carrying lower support part and the upper clamping portion of the blade part, upon 
insertion of the insert into the insert pocket, deflect elastically outwards somewhat 
and, thereby, are imparted a prestress clamping the insert therebetween. 



WO 2005/084947 



PCT/SE2005/000245 



8 



In the embodiments described above, the tube member 24 and the recesses 16, 27 for 
receiving the tube member are formed with a circular cross section. Within the scope 
of the present invention, other designs of the tube member and the recesses for receipt 
thereof are of course conceivable, such as for instance having rectangular or triangular 
cross section. 



